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ABSTRACT 


Apoionilliygffioeiftlclc hftviag u iocicaxd edacity far 
tbsortin^ ftidds Is disclosed Tbe srtidc c^mtaizu ■ airf tirt 
l4jrcr COfiUdflizs ic knit osc fluid pmeabU miterUJ aod i 
4vUiQra oottAluliig u Icut B2>oa 1 1 0 wL % o f • 0 
puO^ for fcttlnikiB fluids. AiticLcf of the iDventlcn h&vc 
improved absortuacc pnipcrtits under rc-wec cooditiou 
cVeq io the absucz of ac]gmaic cros vUnkliiB BgeuLi cr fiber 
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PSRSONAL HYGIENE ABTECUS FOR 
ABSORBING FLVIDG 

FIELD OPrm INVENTION 
This iavcation iBlHd ip poioul tygkac vticZa for 
«b9C7tdng fluMi. ttd sun pttikaUify to pcnoftAl hypeac 
stklei rfwriMng lew cost h%My abustxnt nularfab. 

BACXjGROUHD of the IFTVENTtQK 
Mtofial hygioie vtldet vbidi ire <le^ed to Mhsatb 
fluddf . piyttciiUftx body floMc n± u hlood, sKlnc. put And 
Bs tfW, birtu df JSctttf titch o ^iwyjiw^ uidtsry nfp^"»i 

cxffl:^pi«uc9L budagof, B»d All iti9«tut 
«f diBw stideft 'a the ib a oAuM mtfwriil. gmnUy known 
*t flQff. wUdi may be nude firoa flhen or 

qnuhdlc Ahcfi or • comfadiiMkiB of rrllHlotff and vystfiecic 
S^n. As used la tfaesc vtlda., fluff 1* Intended to pnvWde 
ne (tf two ft tnftfoft i, wick ftM iway frcioa tbc raificc cf 
Sic utLelft tod ttip^Kict te flsld <d an lioaikji) loctdOB 

abtoiti Aild ftttin AD iBUUtf of floid to ttiit i1k sDf of ttic 
girtfcle itadni Ay. Rbm iw^ be forikied with diflefCtf 

^idnbfe. CffjTnfnifr fibsi nny be ufed as fiuff j& these 
HtfcteA berauie Oiey ixe <4itf?dy innpmtiw and «rc 
^)f^c«ny tmt U> bumsi bo^ ctaniny, Ibra diey do aa 


jboJd have Quid traospon fvopenks which rmain effective 
to trusport and leuiq flu^dt even upon repealed wetting 
ood/ar compvuion of the 6bcn^ FiOTltaiiia'C. die Hbtrs 
sbould be skd»iaaiially free cf iUn britanti aAd/or odcr 
releaflag st]b$tai>dcs. 

Aooontliisly, U U an object of the jatfcox bvcatioa to 
pr<7Vide an uqfBwed posonal bygicfie mide for absoAIng 


10 


19 


It U another objcd of tbe xDveatiDD to provide aa 
impnivfid pemnal bygicne ortidc mnlaining a rflfu]oiic 
flber fluff havlDft ltii|)roTc4 fluid mnipoct propectles. 

b i> ■ futilur object o^ tbe inventiosi lo provide an 
Invawod pcnooal bygleoe artide oontdtimg e wood fltaer 
Buff for DmuEfnfttog aod ttcalidttg fltildi In i ioeatlOD nway 
hum the nufaoe of Ote Mtlde, 

fil U yet uwtfaer objea at tbe uvcodoD lo provide an 
Imptoved p0«wl bysbnc acUde who^ the £bcr fluff 
rmlw in fluid uuupat and fluid rttcatloD lampeiLLj 
ttiraugb $cvvT«l Weaing cp ao de s even after oovGpresatoo oT 

(bcflben* 

SUMMARY OF THB IKVCKHOK 

Having regard lo tbe above and otber objecti and 
advaniages, dte prevent InveatiiNi provides ao infprovetf 
pcfsocal bygicQC artide for obsiBtzing fluidi. Tbe pownal 
bygkoe aitide coraprliiea a vutvct layer oontalning it least 
one fluid pomeable and a auhlaya a^laceiit the 


tteate any uivaAttd aide tAoA mvociaCcd ^ch their use; 

It hav toog been a goal td' die flbca' jnicenliig iodiutry 
ftr iiiAikfii>« th^ .nnjy. tjr^t#^.^ri^pp^ „ i«f«cv UycT oDolalnifig at Ifiail .bout 10 wL « itf fluffed 
HK^ .tmrfi.^.^ rii.1 «n tn^ypy-Li t^^pTn iMTiiirfl w<»d pulpftr rttaiiling flttidi. The luMiyw 

" ' - diaradcjized aa baWng a pte-poured aaniratcd drainage 

(PSD) opacity greatfir tbtux abooi 400 nxU A «*fnrfii^»irf 
beaefit of Uie artidci die presot i4)Vcntioa are that 
have an IncreMed cqpaciiy co ab»eb, t7BJL5pon ibd retain 
fluida even afto* bdng previously Wd and cainprc£$ed, 

Acoordlugly. it hat bocs found that wood fibm. {refer- 
aUy softwood flhen. having been created wilb a atroag base 
under lew leii^peraaxte eoddilioni (e.g.. td^pc^aturtl in the 
nagc «f fmax about C to about gO^ C) have ao 
imrrprfrnfly h2gb 4ynam2r capadty for abicatriag fluids in 
penonal byglcne artkio. Tbe basc-ireated wood flbers bscd 
to ftzm the ibsortsnt mblay<T of die pffiODal bygicne 
articles of Ifae i^eaem Inreotiaii have been found to main 
floidf lo a greato' depee ttiaA do Oe unbelted flbtra. Also, 
tbe bato-Mtod flben. bselAafler relcccd to as "Vuffcd 
wood pulp" do pot give Off fortnaldchyde of ccber leatducs 
of vganic oompounds typically wed for incieastng dbc 
firaai^Km laoporiics or tbe fibn dDoe the fitaov Deed act be 
irnied with oiBinic ctttf c-linUiig agiuizv and the yia: to 
improve ihdr abKibciKy {rcpatiei. FUithemiore. pcrocial 
byglcM Btides ooctaiiUng a fluffed wood pulp sgbUycT 
have been foond to be capable of repeated wetting and 
abKsbing episodes without lubstaailal Uading or dumplag 
of the ilitfed wood pulp evea tftcr COtnpresxioti of tbe 
wbUyo: 


t of fluid at a higher Tide «r abaoabeocy. AddOferaally. 
die afaiUty to haadle levmi lepeited iBstanoe; of flttid 
wetting and mn^xift la aeea as ideally deairabtc for many 
personal hygiese pnaSuco, at aos^iifled by ■ dij^ 
inleMdod fv <r/mi^ iuc~ 

The jDCKt desZraUe flbov for me ai fluff la di^osable 
paional bygleae aitldcs ac frffnloitc flbcn of wood pi^ 
pared aeixnding Id ceovntlocal leduilquei. Sudi ftben are 
xesUly avadlaUe and aie low orot* UnAxtunateiy, vamna^ 
daUy tvaOaUe odlnloik; flboi tan a tea^n^ to bond 
toflpdicr aa ihey dry ifttf u inilid wrettfag. BoD^^ 
fibers cazscs iheflii9todlni9»inibaaiauflulisiiQloBigtr 
able lo afcwvfo and transport Hqoid In tbe notmi or at ttke 
tut observed dkntog thb first wtfting. AooordlAgly, the 
psf onmnce cf Jcdowd eTHiilntfr flben ia lesj Bun optlnai 
Ux the pecsooaj t^gicnD stides made *™tji»t<fi^ ^g^h 
flbcn. 

b lespoosc CO this (TobloiL variooa ffiodificatlcQt of Ihe 
flbcra have been deW«cd wbykb m fnfmrtcrf to die 
maitlple wetting baa^pst |Mij|nniu of fluff in personal 
b^jiesB anides. UttfOftuttAte^, Qieac mftdlflfiifniH tmd lo 
hive dgslflcaDt ddkiendes, md flus least of wttfdi ii (be 
tflcreasedcostofTiwimrf'nteing A rtrtfrlooany. flboa &eatc4 
wfth ogaitfc contfwun^ to nqpwe ibelr tnn^ot proper- 
ties msy give off fflnnald^yde v otha retiduea cf Ihe 
ttganic GTOSa-IinUog agents or citalyatB wh[d» cmBOt be 
a iTt y!c te <yiBinovedftO!a fee flbwa. Thus, pttionalhygtoc 
artidea «*nt*{tiiwy ocganloDy treated flhos may release 
uMrFaianf odon er Ibey may bacaae the amcamt of sixn 
InitatioD assodi^ wldi the artidea, Pimhcttiieie. flie 
octtaae pracess oondltioiLS aa4 tcngth of ttine yvqulnd for 
freacitig me flben arc Hgnfftwint drflcictirirs itf Ihe oineDtly 
used methods for ioaeasiag the fluid iraoipon popotiea of 
ocUmosic fibers. 

Thus, ttioe is a need for powoal bygicoe aztidea con- 
toioing incxpcosiycly preceased, absoshent fibers. The fibers 


so 


DETAILED DBSCKIPnON OF THE 
WVENTlON 


Perao&al byglcBe aitklea of flie iQveotioa coatalnlng 
highly sbsorbeDi fluffed wood pulp Include diapen. 
tmipoos. Mnitaiy oapldfU. bibt^ incootiocace pads, turgicol 
ipooges, oQifipreftses. baodaget, wipes, and (he like. Po- 
sonai bygleae arttcles of the foregoing type typically cootaie 
as aflmUycrinadcof alleaAoneflitidpcnxicablciuataial and 
a sublayer adjseem the fira lay caoiainiag from about 10 
to sboot 100 vt % of fluffed wood pulp as the absorbent 


PAGE 1 2/34 ' RCVD AT 1124/2008 8:10:53 PM [Eastern Standard Timel * 8VR;USPTO-EFXRF-5/22 * DNIS:2738300 * CSID: * DURATION (mm<s):04-34 


01/24/2008 20:08 FAX 


KRAMER LEVIN NAFTALIS 


11013/034 


5,766,159 

3 4 

Uyec In i pxtfcmi turn ci ibe iAvcfiflOD. tlie panul Mpinted by ciuue cr oonwoveii jniteriAk. Tbc absofoew 

bygicoe titlck wiD oootala it hut ose fluid fwncttUe nibtiyB miy oocotn from iboot 10 up to «tioot 100 wl %. 

tof«b^ U7«r. at loot oac floM inqariaD bukohetf Uy« px<enhty from about 20 to *boul 100 4) of the fluffoa 

coimatoau wttb topilicct Uyer ADd ai tmc ite(«w wood pulp. ladnMportfertbly About 50 wt.VQ 

beat loblnycr becweoi ite icmtiea tad Ibe btt^ieet 5 pu]^ and about 50 vL « utvxuctsKd fifaez. O^^ohaUx. (he 

isyct wbmiti ifanvfaent sddsya cxwtaJoi tota iboai «K»Qrl)en( auUiytr be can^cud of from aboui 10 Co 

p^^^cQ HuniH oniDMBB opiMqr grew inu «wi powta*. uniU auments <w Qilwr form Si^* 

^T^. ^„ . ^„ BlwhAbgpo»yMiiMybc*dii^wiA 

0CA Die Ooltf pffiwnnfr mxcnni nno Hie aula infcrvi- pdjp ^ ^ priced in ■ vcpsKe ■bsoibcol layer 

<x]ixnatEdALwticaioed.irc V^koo^ totlMacafanliniiy ibovc or below die duffed wood pulp Uyer to fonn « 

iUL According, ilB (tidied li)niii^f be ^,,,np(^ ,b,^rtart artd^ 

UiUJketbeinitflUUkDQwiiintttepdoriitartl^ 

ootiiOOtt»).«ynlMcfibtfi(e.g-p^^ if joaiMdnlngdicirJSiew fluid 

Im fl to) frog » cowbtoittoD cf Mtttal ind ^pmc fluu «tenlton dunctoWc* even liter rcpctf«d wettiae 

ae». IVcfaaMy. 4c fluid pangahle U • hydro - „^ ibsobingflpliodM. Tlie Improved fluid taaspaci ^np^ 

OjBba&BiiUslBteitacrtnflinblqretllteflUxOpCn^ 1^,^! i,. j»h f« *.P'r»^ itit i»>g flhew da fluffed w<ud 

*^J!!^!^^ Ji?* 'S^S-^JSJ^^^ * paJph«veadeat«ediei>dwy tobtod«<l^ 

i»f«iut in lardix to f gillie po^^ l^wcningwddiyinfrcvrowbcacwn,^ 

^^^mttiUn^^ bydn,^ at oo»fi«»d (o the ^fl^jed w4p«ilpteu»eintheab«t«ntiu^ 

lDOoeofiticmboainentt.(aepcft«ntinvefitlttRUittfio ^^ o n ^ ftjiig .n »mf»>iit wttfr y^tfi » trllulwip fiW 

■ mffto d for aaking ■ pmwi al Igrgtoe gttdc^ Tbc ipUImI idoctcd from the groop coaalsiing of bleached and 

cnapdica ticaiBgawoQd^wtftiPiaiPuniOfbaaeaift uahleacb^ adtwood, hardwood, and bagasse. (nfenUy 

Ujnpwitur e wtdkfn the nn^ <^ km abcxit 0* C to about iileacbod iolt«ood fiber to fonn ■ sloxiyi Tbc urawnt 

80* C ft qpdy fond^ ■ bxatid wood pulp twlag • ^y^t^ «->T|>i[|pii wtib tte wood fibor b fbit aivutt wh^ 

pttf^md aaLBited CPiD) edacity peals' than |p niffi^ol to fsm a iIbeiy having a eoaiUtcDcy Id be 

ahi^ 400 mL Next die ireaisd wood |»]pl£9iiffed to fortD nuige of fi™, *oat 0.110 abowt W wL %. aadprefc^y 

aUgtdyabub6iitnifal^faffi>aeIntbeutklc.AtlcavtODe |ach6rpiigeoffraniboiit8tod>ocii40wt.%.Gttiteaicy 

Kofaoe «d the nUayer ii fteo lanrfnaiPd wlfli a tmpibm |j #i>Hn*Nrt ^ oven d^ weight of the wood flben Ea (he 

foanad fro m a flca lbfe. fluid pmcahle mataUt dwrtby aluny, dirldBd by die total wogja of the iluny. 

fotmlaglbepeiaooalbygieoevtidc. After ftroJiij die iluwy, dw »1 wiy U iiicatcd wWi a ba^ 

Id a pntlailadiy pfOeatA BtitNrKHitwit, a leoood mfaoe ioIueIdd fanud by combliiing NaOH, KOH, UOH, 

of the sohUycr U ImlMtcd wUl a badohoct fcnufid froio NH«OH, NigCQ). white Mqww (C4|.. cauatle ioIuHod coo- 

afluidliiipen^ckiHbaulwdUdthoabwxbeiilanhlaycrti (BmngNa,SaDdKagCX»i^(r aeiwbinatiaDofcwoormcre 

bctwecfl Che Eoptbect layer and d^ baiixheei la^o. Hie of tbc futrgmog r g mpmni d B <v nbimm widi au azaount of 

bat±ttM UTcr U prcfcnUy made from a diiu plastic p^ur cotvcAt »eh u vata The tream^ dfectivtocss is 

pa(y«|c£nic film thtt ii lalatively Impcn^i to fltudi. a^pdeot oa bcth tbc constratioD of the base K^lutioo 

AfioonlCRgjty.d«eb4idQri^l4f<rli«dj9CtedfromaiBea£a^ ud die tcmfmnirt. At Ivvcf tenqmtura. weaker baiic 

wfaidi ^bocively preveAi* flufdi ibacifacd ^ the abnbcot aoludoo* may be utc4 lo vdiieve » ainilar eflTeci, 

wblaya from wetting aitfije* of etcMblAg and tbe tltewlil^ ^ Acwdin^. p cf ai e d trrainml taopcTalurei ire in Ibe 

ooOM die pcnoAd bygkan dtidiL TVcftevably, die b«^ ruge ctf from iboui 20^ to about W C aod the eoaccotn- 

ihedlayeriaapolytdrylciiefilmba^adiiciseu of from tiotu of 4c oomposding baaic sotutfons vefccfeiably in 

abett a012 ram (o ^KWtO.0»l coidmetav. Howevec; a&y the nnge of fraa aboot 100 to abort 350 grem« t£tcr 

oammadaDy available fluid taapcrrkUB maioial hxvlog respoetivcty* 

«iUtabtefliaJbiUorBaybeuiedWmato4ebacfcrf»firtlaycaL ^ WhOc dte treahntiU «tf 4e polp with a baac K^on is 

^fell kmm flidd p q imal fc matalala. fluid In^ovlouj reiativefy tpdepe&dent cf die aluay ooiui«ten<7. lover coo- 

mrffriali and metboda for aatesAdage of peraonal hygicoe afateacica may require B»re haaic icdBtloa is order to 

artktet <wlra^Iri^ gaftlp^lcaUyel;a h a ^r■^nrt Uytf aiidan malntala d)e daftred bate concctncidon. TWberi^^ 

a b io rb cat lays an diid oi ed In Ftt. Nol ooDiiii&ndea dtaboDt ^0 wl « or blgbs may requije tocrt 

iDoopcaaled botio by refmaCo ai if foUy ftath. ^3 daboreie nUifig tecbni^ies hi oder to asntic adequate 

Bowever. in cootatf u> die penoaal hygiene artictes dl^ contact bctwco ttie wood flbsa In the sluny and dke Btroag 

doMdbtfaefotftgeiingud other nf cracea, die Btlclesitf base* 

ftop«mrirthsvoufcBiooma|noiie<vmfifelay«ra of Uglily RapitrDd trotoirt dmca are relatively ihoiL alftougb 

abnzbect ttatTcd wood pulp a the abaobent aablaytc Tbe treatment of ite wood fiboi v&b the itmg baae may be 

atarteot tuUayer at fte imevt Inventioa may be (baittc- ^ eoikAiaed 10 boon or mcae if deaired. lypieafly, die 

toized not 00^ by iti nim a ndln g ja^fimired drainage wood flbm an treated r<x a poiod c# time from abotf tO 

CBpadfy <a peater than abort 400 mL but aha lu icconda to aboot 1 hour, um frcferably from Aout 30 

snd^^otgh aequiiltfon re-wet wdgbt of kaa than about secondj to abcw 30 mUuitca and wot pref tttbly Itoia abou l 

40 graxp** 1 Diinute. to about 5 mluntes. DaHng treatioeot, the wood 
Aooordlngly. tlic absobeal aotilayv^ of the perco&ai 69 fiboi and i&vig baiic tolutiDn are admixed vtgorouily to 

hygiene artidet of tbeprcKot inVcniion oooulo one or mocc arsure adcqoaxc cooacr aod reaction between itic flbcn and 

la]^ of fluked wood pulp wtilcb ttuy or may not be the baalc soiinSon. 
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Trejtmcm of Ite wood flbql tniy be roodl*ctcd oadg fvqwlngfiuffcdwt^ pulp fox use Ip u ati¥Oft>eotsub^ 
■^™"«j*f r'^. gbrt wtph t w «K n^pomimoipfaexlc oood^ 
doni. Pv ease cf eqiiipmrm toigp wd ^prndOQ, «trao- 
sptifiic coiHlirinm w ciMxt prcJ^ocd. 

Startlog wEth eqaatloDi tfeflolng conceBtrAtlo& ind 
rowtfttcftcyi knovdii^ Bio ovbd ^ wc(gbt oT tbe fiber. Ibc 
wd^ of the water in Ihe dtiEiy, Ibc hue cxmceatiatlfli) <nd 
duny cxHulfltcfkcy dcaiitd* ihe of wiiv uul base id 

IPC i» pccpiiflg (be b<tfic trcatjag icAitfop cma be rBtruUtrri. 
iDCKteumiBinieibecilculaliotts.ttiefolkywlttge^ lO QqQ| wood fiben aitf (be basic solutioa way be 
|sgbrca.b^oun9dCLUbiamiKdthatttiefautcBaMcw faroigfat to v ODdcd bdow Ibc dcaircd bcaimeiii ttmpera- 
for butiog dK flbcn la inade fra wiiBr and BclU >^lOB* line bdoreib^fibainrc created UlDPwb««tbcbaiicioliitkM 
I7VA v Aiper-Mdlcsd so thai tht daxbed ticftaieiir tenqKara- 

* ture is oat exce«Mvtiten Che basic sotistjoQ is adlmUeidwidi 

b ortv lo 'i'f'^v^ (b« dcibcd eomincacy of tbc polp ^ boc polpi For ciaaiplc. for ueacmcn of wocmI pidp ii a 
shny. ibe folkTwing equailoD may be uw^ teinpcpdure 74** a vtnmg hade solutioD will xypLaJXy 

need to be cooled to about 22^ C before admbOttg the cttvog 

«bw la vdcr lo icnninaic ftc irveloieitf of Ac wood fUxzs. 

Cz-Cdulnetry cf Ibe thmy (wl %>. ^ ^"^^ ™y ^ '^'^ ^ ^ ^ *^ otooom vuffidcnt to 

W/Ov« dry wetebt of ccQulotic flbm Id the aluny ^f^J?^ ^ ^"^"t^ T'^T^ 
7tfHim<i about 100 ^ranu pa- liter, ni the aJtenuOive. the tctnpa^nm; 

wJ^^Zj^ ^ 1- I. , altiac dany fftntairtihg Iba treated wood Aben and kesfc 

W.>Vdrf«lofwatolnttttbasieiqhiUoo(arams). w tcanrinatc the frtatrawt. Any cctnHjaatk» rf water 
W^Wght of bale b Ibc bailc sotBtloo (firaau). ud tanpmSiac in arose may also be used to twminim tbc 

Id ocdGT to drtmnfttfi the caocoMioB the basic treatdMt rvactten. 
SOhlttOII.Ihe foUowing e^idoa m;^ be used: Mitd, C3ice»s vatCf may be dnlaed the 

. mixtme, and the irmafirfng treated wood flbOTB iday be 

c>P7rw^* wa9bcdoDcdfm«et2ai£a wStbaHnsBwuleraDd/oraoacidic 

wbse cohitioo to ftuther remove utd/or omandizc die bs&ic boIu- 

C^^COoGconiOB of biaa lo die tluny (gnumAnlX vaicx waifa sbouid be sufficient to dilute the hujc 

The ml wdgfat of die itBiy Is CMned by the foUowiAg c<»hitnm iv bdonv the eflcdtivc: ireamieDt range, e,g. die 
oquadons: mm cooccakmioo of litse in die pulp ibould be Icii than about 

jOO gnuns per iiu^* Repeated vajhings wllfa water may be 
v^v,^*i»^^ reijulred lo dTccdvely dilute the tasjc wlutjon. Aococdln^. 

the iluny of treated wood Abm may be rlDsed and/v 


aemlizad uniU the pH of tZie wiAhUtgfi Is in the raa^ of 


wtktfe 

W^«Tctai wdghi of the ilmzy (grams ), Sirtiooi 1 aad to about 10, andpSS^y from abouil 

asd to 9. Hu washiap izuy be aided by prcsaiog the pulp to 

C^w/w roGBUve a cess liquid. Is the aimative. the pulp way be 

^ wjaihed vjili "wm/ct and or^M wldi an add sdUztlos sudi at 

■ oUtatie add Mltitioo to ccdiioc the total onxDber of wafer 
^^oaalstcDcy of the ahmy («t %V w«itdogs required to dcoeasc die base ooaociib«tion in the 

SolvlDg the forcBouB equatim the wdgbt (tf trtsted wood &bc7t. 

the wato" required, and the wdght of the base In be Tta duffed wood polp may thee be recovered tnm Ibc 
sofaidoQ, yiel4s vhc A^lowlns equattons: dutziKni slurry and drlol In ehl^ atwet fona or in free 

ftttttt. Rrfezabiy. die flbcn are <hled tod farmed nk± thai 
■'-^^*iC'^Cw:."iV(C,+i)HC,-i» ^ ihfsynuiyheoficdiaithccquipcptirtanployedioprodw 

oBd poacoal bygiCDe arddcs without any modiacatloQ co the 

equlpmenL In an alternate rmhrvtirnrM. die fluked wood 
^^tVf^/ifC,-iy{C,*iX jjjity ^ combiAcd with luirocicssed thm to ictm a 

Thrw^Qmttiis»uav)le.itilusdix^chaioxeiiilUiliter bleod for use Id Ibc absocbeot fubUyer.Allaaativcly, treated 
of water ahvoys wdgbs one 01111 ahlvMSb I ml of basic s5 ^ ^ c£aali«d o o rmn er c lally is by piodiasiiig 
fiohitto wd^ murc^ 1 9. fluffed wood polp frttl Buciryc CcUulose Corporadoi). 

Trutnxal of the wood flbm leqobei a grcatu base Without bdag bound by thovy. h is beltev^ that die 
cottftidrtfion ai hl^cr tenffCfatUKa. and so d^e ooaooitra- fluked waad piip fibers are mojr incgulflily shaped lhan 
tiM chosen fv die bnutxxKpt lolotioo wlH depend 1900 die fibm not miad with a low tEispecature basic solutfoo* The 
tmr^mtnre w± wtddi die veauncnt Is Tb< fol- O) untreatrd flberi are beHevcd to be r^ladvdy linear and align 

It^wkgEumple Illustrates die rclitloaahlpbecw«eDd>ebue widi each other dojing episodes of wetdAg. Upoo dryiog. 
conceiKrviioB tad mupuaiu re useful for ^^pvlos flulEod uvireated tbtn Mad 10 otie another. Howevo'. the iiregu- 
wood pulp for UBe Id the ailtdcs cf the present invodioo. Uriy duped faffed wood pulp flbcri do not align upoo 

we&lng and, ^m^i do ok ^akA dump during dryiog. 
^SXAMPLE2 ^ Tticwoodlitos veated by die foregoing proccsi not only 

The foUowing rtroog base cooocQtradoos of NaOH cca- have an inoeaaed duid abs^jbcncy. but the duffed wood 
re^»Qd lo oeattncoi temperatures found to be suitable fcr pulp dso bas increased fSuid crassport jropcnies and a 
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cupoto tUUty 10 ittMia Uku cahAnocd duuictolstict aiipcr to re-wct ibe baby. To ottiiA d» cttikM&roUfih 
Uuoigt «u«cvmvc wectipg ao4 ^rjbag aapUUdra wdgb tod timcL pulp ii fim s2ireddc4 lo ■ 

Piaffed wood pulp hacving lo^mscd obtestcDcy AOd fluid KMSm bitziizuT-mlll Into fluff. An mk-AM fluff pulp pad li 
trtiuptBt ptcpQtikt may be ■iKTOfctcd wiih otbo- mfflrririi nude from 30 gMim of the rimdded piUfk A KM of 9 p«4« 
Into pomil hygtcoe iftida aooopdlng to tbe foUowio^ j boviog i diuoAer of 5 iocfac* may be mode on a 
metbod. A fluid pcnsubk topobsc oulcriAl may be ^> Om^drWerutiBtf pad foantr <^ imupiUr pidi. 9 
pBitdfiuinmaexflilQ jqpotiffcdpQ^^tDmc^lnLTbetot^^ itttftfi«Joii9by4iiAa videeftAbetoade on u ifr-Uldpad 
mitaU iflay Indiide oac or mdre liyn of «UBd«d foaaBu The padi nttde on tftc pod fQcma- n then weaved 

wvrcd liuttriBls or liiiiMft taiovtt ifl the aiL Not ■ fluid together in » line of 3 pllei of 3 {oadf eacft witb e 1 inc^ 
injpervloos hirWwtf mffiCfial i» wrtrrfnrt futm 4 flexible 10 ^^*f ^r*^fffr**'^^nlngTffriT-ir***^^"irr"^r^ 
serodpolyntnteiUiiLOBeariimUymoCflll^ (SAP), 10 of the SAP ii qpdAklod oa ihe tcp of die 

pullp oxB placed btfwcca Ibe of the topihtti ft»d boltoiD pad bef ne coveilo| tbe bott^ pvd wi^ die cdta 
>i < C iih c < i inaaitalt.l1ie pfffiwtir <dtc<tf tbetopsheetand padi. 

taHfthf^T mifrrt ib my then be lenged to one ipothtf by Ttw r^tfrunH pad U '**^ plapftf l>*»fcgggJitiif rfw^jpe^ 
StttfldtfidineusfatownlBthetrtitfdkthatlfaeUya-olftiifol 15 dc^bawlbJvtBgt9lKt oppcrdiiBftCttrud a4b£lil0wer 
voodpu4ibfaiMwe««xiAAaiiii«|portiOb«rihBi^^ diazvBAn^moosiof liqoldcqtalcotwfeechepadweighl 
4sd becfcdiert la yon. iipulznlinCodiBcaila'of ttiepedaadtiiBlogts bc^iDvTbc 

I& orddr lo provide a hour TOtfrfitiiHCng ctf die jreieiii rim* rM|Uind lo tbuib all ctf Am bee Uipid ebovc tbc pad 
favemiaa, Ac foDowlDg mrrrfct pdnydly JllustiBtc «r- ij lecoded ai die vtrite-lbtoogb ocquiiiliaD tiizx. Ttaii 
nlDiim ^rf^fr<1cn Q j ttcttoltottiBfaatwUig c^ » {nasdme b icptaxed Cm tbaa «t 20 ndiiute iniovtU cd 

d&c dmrartrtiatlci of flie fnlp wet9 by die ibnuiAte leeeod 1^ dixrd v^tias^ 

roCkwifiitoctt; AftejModitr20fanirtfipmod.5p™€ifdfy«bre^ 
f^&poved SftUllUd lUn^ (FSX3) Ite ffuff pul|> ere pcued ooto d»C ecste oT ^ pad ty hud or 

b Ihif t«L i puip ia |nm»l bflo «n aborted pad. „ Sl";?^"™^*"^^^^ 
drtupdedl^li^f^apie^ " SSnX^ffiiSSTl^J^^ 

teouit ttdl prt-pDorcd pad wUh a f^ r S M StalkSsd PlaAUy. Ibe pad ii re^wa a fcurdi ttms udng tA amouat 

(C y P> »*f* ** iv«w^^ Iff TAfW - T 777 orwitercqttiltoiwksdkeiiiiilalpadwcigbtplas fliean»uiii 

««D^. iulttie tide vobuitfMoal from the devke 11 used ao ^ ^''^ remeved ia Ibc btoctiag nep, Tbc lointfi urike- 

lOBCmivtbcnteofllqaMlniupcmff (bei«d. tfanngh ocqmiidoo dine ii the time reported In the 

T»cood4iadic(cii.ailietftfpD^cabe(tttcdl5firtf e^uyiqilcs. 

ifand in A Kamai mill tato floff odng ataedaxd fliUSag dvamrp 1 

mftifiTinoi Tue fluff iaeir-aieJaaa tZO ^loitf (oquivilciit kxamiu^ 

ta U^ g|4ib& ofoveii-Aried pu^)Bzew^gbedaad iiiixedlii 99 Sevwal wqiles of 153 ovea ifrfed puu of Ueadied 

tboitt ^OQ mL Of dLstiUcd v de-ionlzed WAier uain^ « krxfliQ|tvoo4wbaciitb[edwlthwittftof«mcIiitt|c«e4di 

UGHININ Mixer or a TAra/BciiSih DivZeccipativ ibr IQ 3^ grami tad hjWtig <?oniiiimciri of 33.9% The 
seajads.ThcRsuldiig vcliiisedwdd be leta than 1000 Auffed wood pi4» il jvoduced ocCoidiiii Co (he method 

All of die intxcd fiber btfaeopemd into die top ctw«ibc^ decafled to Butivlt2 ibo^TbcmccioiiKaBpen&irewas 

die GSPlest device wdfte w^aa dnioed and collected 74* C. and tbr Omy wi« trc^i^ for t^o mlaotea wfib i 

ihatfay fdmdne » pad cf flke fibn }¥ee wbeo- U gtaUy caxodc sohiilQa pnpaied to prorWdc • ihmy ooniiaency of 

squecxEdflromlhspadandcoIlQCttdaBtDoiity aflneinistb Various cppMirtUoflg of Nrt)H lolutions wge u«d, A 

bdfl^ liAyed out (abool 3 to 10 VfttcucM) udng lbs nibbo' profouml samnoed drainage (PSD) leA vai pofcnped od 

bub OD dK icp cd die CSF tcitc& tbo Wstcar mllfrtrct and eodi unqdr. The PSD letf la a measure of the liquid 

iqucexBd Iron flw pod li dteopcmed onto Aepad hetns 45 iiipqMdc^fkaUUtyef Buff^AUgbctfvvbiciDdkiiejabl^er 

OtfdtalftOttodimgbthepadhylhcflogofw aw.T hewau trmpcgt rapabflly, SomiMrlei of die reaulti ere lifted to 

dropping Ibndgb be pad it ofQrtwl in the CSF dMnte. TMs i* 


lUa wtt9 II dlWKfdod a^ aay eiccu wMer $1 then 

fettowQd fiiom Om pttd iialBg the ivbbcr taU) «* bcf oc* 

Ke)a.667iiiLDfdeaawaxaiiioositieav«tarv(25*C) ^ 
il ^fa<y ^| |ifc die pad Into flie CSF ciiaiiibev bdli§ 

cstiy ^lodbttfbttKpad. Witoylidi«iDnl6mdifiCSF 
i^wtOi*^ vfaOc eoQccfiag ifid frtg the vohime of 
wit« tern die aide opCfllJB^ of (he (S* device. fiKceis water 
b ecab zmoved tan ttie pad mi»g tbc xubba- bulb. The 93 
for^oias %tvp it repeated lutfil the 3 roogt rectat voluma 
ooUectgd fntm the pad wtddo 10 EoL of ckcb otfacx. 

Aftv caii[dftiaf cesL die botBBn of the CSF dkuubtf 
b cloved and iBDSved frccD bf bdder. The pad ia gently 
ranovcd firom i!be rhimhcr aod i^aced 0ai OD i bMer id ^ misife eonceiitt^MU ia the rui^ of 16d to 426 

order id dry cQixq4ct«iy. EkyiUf die pad nuy take 1 to 2 gfuxMtpctBa.ihmwiikmait^jaarxM 
nigbtL Alter drylAg« die bdgbt of die pad la meawed and ^ ccm^aied Co ^trmmt^ fiha%, 
fecvdcd, 

Sirike-dmii8bAis|oUldoDTbsc ^ fiXAMPlE 4 

ThisietfbuicdtOSimuiatolbcalBapdODiiUof adUper Scmai fan^Ieft of 187^ oven dried ^nmi of Ueacfaed 
eootalfUoB sevnl wettlngii and fli£ tendency f«r die wet kraft softumod flbcra wi^e mlAcd insa shxprics wDgHag ^33 


TABLE 1 


TKOldM 


PSD 





0 

1771 

0 

430 


lOSJ 

116 

490 


lOlT 

ZM 

490 

223 

993 

779 

SCO 

9<« 

9«T 

904 

400 

991 

no 

»J 

910 

426 

11 « 

497 

930 


PAGE 1 5/34 * RCVD AT 1/24/2008 8:10:53 PM (Eastern Standard Time] * SVR:USPTO€FXRF-5/22 » DNIS:2738300 « CSiD: * DURATION (mm-ss):04-34 


01/24/2008 20:08 FAX 


KRAMER LEVIN NAFTALIS 


©016/034 


5,766,159 


10 


WmoM iDd hiviflg mnilirrprin of 33.9 WL %, The fluffed 
wood pulp wo pDcbccetf fgcuenOy la ■rrcrnlimr wHt the 
mtttiud ibovc Id &uo^fd£ Tlit tctcsfcn ^"^^ ^ 

tare WAS 73" C wl tbc retctioa wu eoAducicd &r two 
iDlnBtes la tbc pttta^ td noo ndUfllKcn of wMte U^imc, 
170O aHlOflen of Na^ and wna tad 1700 mUUUlBn of 
«U(b i^ocr cDBUlolag 100 ftiiiiiK «f 11x1^ 

BeiioedtalUKlel. 

TAHt£2 





PSD 






0 

9 

sp 


100 

Q 

SCO 

g 

100 

I7W 

so 

0 

0 


990 


loU/ (bdU fif v^ikft lasmu&coU ire tvMllAliic tnna hipli^ 
ladlfitdou Fcnkningsiaitltua ctf OiIo, NowsyX A 500 
Bnm loid was Cbe« ptAce4 oa top of the pM «b4 ibc 
ploIgUs iDQid Qic4 to roan tttc j»d wu tttu o^ u l The 
WicQi oa true of lt>e fud bafto wu pceued vp Mffiua 
Hbt paA to pondt ilnlfatm we&iiig €i the pvl dudllg (CM 
(C9t2a^ 

racTvoir ctf tfae tester wis filled wilb (L9 vL » uUdc 
uicdoi^ II1C rticrrair »M vfaca <«iAcd «o th4t bw 
m^jy. pp4 twcJy f^^cbed the letcfvotr. At the i2k 
U4t p9d into "-^ti*^ wish the lAUoe tobnlDD. Ae ibjKr 
wu fttnt^ When Ihc i^Utie sabrtfoii had iiumad Ibe 
saovlc pad. Ihe timer wia stopped «Dd ttie ibarpiiDa dme 
1' in loamdB wuxcGDrdkid- 


10 


Ttie ifUlE liqitiM' tynhnnm wcic cfl^dhfc la iDpfwlag 
ihc ilqnld inospoit pcoptfiEes of the pvocemd flbcn. 

EXAMFLB3 

BteftCtwlfcrafti4<hP0Qdt«jpwM p recci « dgcaafri^ to 
■I nTwrt i nrc wjlfc ttp BWthfid dc&odbcd Above Puitifiit 2 
aad VKfcBi propcrtkA of tfae Aecumcd flben were ootk»- 
pared jj^Mrtiypaptc of the vlitfoMMff^^ 
fltiat. * wiOi 30 wt % fluffed wood pu^ end 3<7 wL 

% vhyKa flhcrs tad 1 miiple "^^'"^"g 100 wt % floffed 
wood palp. Skmnnulei of <bc rtndts <re Ibted In TUde 3. 
llie AeqidcidobTteii wefc peifottDed od pdpcoDlainliig 
Aipo'^bscMtiliig po^ODcr (SAl^ 

1ABiB3 

Pta^ H ikBt tV< iioo Voihi Ptolp BkBd Demi 


Next the uoqpte pad was allowed to absot Hquid for %n 
odtfltloQil 30 Accondi «ad tbe reservotr was tfafii b^racd BO 
(fatf (he pad cot4d dzaln f or 30 noondi, HnaDy, Ibe tod wu 
nsDoved from the pad and ttie aatunted ninfdt pul wu 
' Weighed. In cnla to calodMle Cfac qieciflc fluff y<4iUDe tfd 
absopdve cspodty. Hie foUowIng equaztoos we uaed^ 



30 

3^ 

X7 



uu 


zu 


23 

11 

li> 


194 


»^ 

au) 

26^ 


I2J 

12J 

9«OJO 


3100 



9ja 

a$ii 


J7J0 


Denosd WetubOny Tbst 

30 Tbc Dcmaod WdUbOlty 1^ wu adapted from the 
M««b 1974 INDA Tedudcal Sm^aium piper estiaed 
"Duautd ^AfeccBblUEy: A mdhod rer Meucrizkg Maa^ncy 
OvWlfTinjca <;f FMci-** lo Ite ibsi, 0 pulp flaff pad 
we^ghlDg 3 jpnnii was fofued lod ihexi preucd to ■ cvl^xr 

39 cf 0lI33 lacfici nsiDft i hydmdic jmku as a Cirver 
Model C byihaaiic prcu, 

Ne^ tbc bunt of « DemiDd WettvUIlty tcsto (avflilihle 
fioio Sdeattflc Mtcbiaei ft Compaay of Middleso. NJJ 
wu ftllcd wfth 0.$wL % saUoe A^mlcm isd (fat tetto- wu 

40 set oo xoD. Tbe pressed pad wu pla£Bd oq Ae demaad 
wettability tettB: carrfully rrmHng die pad over (he deZlv* 
cry stflce. A iaeh diameter ^etittlcw sted plaK isd a 
weight, couma^ 322 grms, wu placed oe t^ of tbc pad. 

Tho demand Qow was iniiUted by opeallkg die »Ujyuxl. 

*S oalfac'bnrtt Tlw tung* la aeoooda, adacp eacfa g mTllfKtrft of 
UqoJd WU drawa from the buret wu iwofdcd bcdl Sb flow 
tbfottsh the pad itoppotL l^te fiuuJ buret iraflng wu (hcq 
Tec»fdt4. A tmobsUlD of 3 pvidx pa^ fluff sanqrf^ 
Ibe absoqjtfve capacity wu cakulalcd by 0bc following 

30 fodttttla: 


The tcftilEs indkaie (hat evea la a SO wl % blcad. ibe 
fluffed wood pulp fibCA are Mpolar to the virghi toift 
softwood Aben u tlKWa by (he PSD le& 

la the forcgolfig ruarnrlf, ihc tut prooeAm whiAwcre 
used are u foltowi: ^ 

Scao Absovbeacy Ttsi 

Tbe 4«u abfocbeaey tett is bucd od the Sjcanrffuvian 
ftilp And Piper wd Board T^stlog f^^"**^*^ Sundard^ 
desigBateda«5CAN-C33:80.Iadkepro£^unuflufficdpu2p 6S 
(3.0 STUBS) WU Used to rcna an afaMatEot pad b a fluff pod 
toaacr aod Ibe pad wu placed oa ao absoiptkoo aad bulk 


BukeC SiakTm 

Id ihi£ tesL a koowa weight pulp fluff wu allowed to 
sink In A lallae solutfoik The fluff fauegrity wu maintainffd 
by Bse of a wire baskd and ooowovca tissue, la die test, 3 
BTaoii of pulp fluff weie weighed aj^d added evc&ly to a 
staadard wire basktt made from 22 gauge copper wire 
hflirioH a dUniag of 5 rmrlmrfrrk ilcagihof SceatiaKtm 
and contalftltig wsr lingt spaced at 2 ocoilmeta- inlervoli. 
The hufcet weighed about 4 grams aad wu lined wlxh tlsaic 
plece» each w^»«n<wj g ceatba^tcrs by 20 

"nie basket wu he^ KonyooiaDy above s lAUa bcaljr 
eoaulaiog J400 mUIiUtcrj of 0.9 wt % saline tohidoe. Next 
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die bukca wai rvcbiy l^vavd untQ itie bukBt toadied the 
stUitt i£dudoa WIwi (be baibt wu nleiMd imo cfae 
beifaXi Oiatifi^wu fttrted. 

Wbca ds bukrt bemne ccopUtdy mbmeffied* the 
ditttf Wat acfped 4iid da itee wii rmdML TllC tnlkDt 
wu aUoiwed lo lenttk jnhmnicd ftv 19 Mood* ifttr 

coicd At* 45' angleibr t3 ■emodi Id orte tD dnlo. Tbe Vftt 
bukcs of po^i wi« ^Ind to i ctnd eomaliiflT «d4 vciA^ 
After wtewiias tte wdgtn of cfce fluff ud iM«tet. the 
wdglrt Wfti d^rfdfid liy 5 And ifep<itod u ftlMovptive lap^^ 
in gruu ctf uBite Bdbdtoa per grttn <^ pqlp, MuU^ 
"^ta tf te Mzu fi&fltad pqt4> wm iBiEd <;} to 3 

Sniifde of 6&4 irvai tty UDUMCbed pbic 

framMobOe. AU^ and untdenfaDd hwrivaod pulps 
Kiidiez. Ml». woe pqiAfcd. «nd ttmed wilh ■ cudlc 
•atutlOtt 0 %% utunrtcflc^ Smuvlcs the midtf m 
Ust£d la 1^00 4. 

7ABLB4 


Tfam. the poxoul bygZeoe Kiicici cf the preaeBi invea- 
rinBce»ffii|iu>ppTOTwiiwirti p4iifnf«i| :*7inmnnfy fn^nif 
In the tndns&y, PMNnaar. Cie t^od to fodn ihc 

fluffed pv)^ may be eidty reaarved I7 da^e wato' wmIi- 

^ Intf Altgidig tdvarttge tf the inveaUnfl la H«t die Unpfov c* A 
AsofboKy pdp may be made wldi inr^nilw rhrntfrtb 
Ottos Rtelivc;^ ahcal loctipD tinoes. The remUlBg flu&d 
wood |idp may be ued tHfliovt addldvei as a& absaibeot 
mUiya or it buy be mmhlrTfd with otbD cupcr-absQcUng 

10 oosqigttiuli and fihen for bocaied absoibetty. 

AldiDugh thU ipedflcaiioD dladoves particoUr ^mbodl^ 
msnts of tbc tnvctffaiiL tfacse cxamplef BKVdt/ dcsofbc 
miatnlbiu dt the (sfcntiocL Tliace ikfUed Is the «t may 

tff iqdcw die lnveatifta wUhiB ifac ipitit and loc^ of be 


15 


40 

2> 


23 
99 


0 
14 

2ds 


0 

m 


170 


ao 

47S 


0 


3U 
TO 
94 


9^ 


I4J 


Z7J 


U9 ^ 


Tte iDproVDd pcpeitteft of the NaOU ttcxted iwbkacbed 
jMlpa coofta die in^pnwcd flutdimupatpropcnies oTdke 
fluffed wood pB^p as coi qpaj cd to 4)s oDtrealcd pii^ 
PUrtunaOEe, ^ ibiorbeocy asd dnlBafip advastiges of ihe 
fluffed wood pttip peialst tqxm d lUastrA^ by 

f^llp «& Aa cu be ifae instncaprMcii may a|«o boy e 
die advaoDige of lanonrlitg Hgirfo asl ndDdnig 1h€ 
value of die iToblcaAed palp*, with aeme brlghtbcii 
hmaie. 


WbatUddiDcdb: 

L Amettifld Itar adciqg ao abwcbcnt oc]a9iostte of^iil for 
^ pcnoAAl l^yyieoB aitteka w^tdi coraprfsef : 

treaflag a wood fiber pulp odUtliilng wood flben with B 
base at a tEoqiervtttrc zaogiog 6xim abOBt 0" C lo aboDt 
80* C duaeby fcanlDg • traied wood fflier polp 
CQiitirfnitig wood tow; 
2» Ay ibnddiiif die treaded wdol fiber po:^ 19 f am aa 
a bKiiutf gabiayermatoiAl ooiopfli^ of flufibd buc- 
Created wgodpolp; 

fwvldiag Ai Ima oee Oitfd pomeaMe tofMheei layv ond 
Ai UmT Ofie nrtwtiimilly fluid losenteQfak >tj.*^J'*fi 
» lq«r;»d 

Intcipotlas the nhlqrcr mamial bcfwtai the tercet 

1^ «Dd bacishea Uyer. 
2. Tbe asihod cf <Um t vbmiD the nbliytf mAteria) 
coBUhu aboot 50% t7 ^^<l8bt of tictttdcelhdofilc fibCT 
and aboot 504fr ty U^^teetttd flboi. 

3^ Ihe o^edMd Of daim 1 whixiin the nibUys matedd 
coBtaiai frott iboyt ID id about 100% by wd^ ctf Heated 
c d h i tok fiber pq2p ttd ten about 0 ta ^loiit 90% by 
weight of 4 auper-tftatilag polyina. 

4 The DKibOd of ddm 1 wbCfdfi die iot^ayei tnaxedal li 
Amhff dunctodxcd aa tiaving a Mke4imi^ acqniiltiDD 
rt-Wct weight lesi Oan alxiur 40 grams. 
5. The medMd of dalm 1 ^ac£n the rata 


3' 


40 


30 


tt^Tbemediodaf dalml ftslfaercqmivlsiflg 
at leaA a portiOD of die lopshf^ iaya ID at leu a poitloD of 
the teEtaheet la^ so ■» (o d^c 4 doaed qiaoo bccwecn 
the layot.coiaataiDg flkc aublay«r. 
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